Polyphosphoinositides produced by phosphatidylinositol 3-kinase are poor substrates for phospholipases C from rat liver and bovine brain.
The ability of three pure types of bovine brain phospholipase C (PLC) and one pure rat liver PLC to utilize as substrates the recently discovered phosphatidylinositol 3-phosphate (PI-3-P), a putative phosphatidylinositol 3,4-bisphosphate (PI-3,4-P2), and phosphatidylinositol trisphosphate (PIP3) was investigated. PI-3-P, PI-3,4-P2, and PIP3 are the products of phosphorylation of PI, PI-4-P, and PI-4,5-P2, respectively, by phosphoinositide 3-kinase activities that are associated with certain protein-tyrosine kinases. Although these new phospholipids have been found in intact cells, PI-3,4-P2 and PIP3 appear only after stimulation of quiescent cells with growth factors such as platelet-derived growth factor (Auger, K. R., Serunian, L. A., Soltoff, S. P., Libby, P., and Cantley, L. C. (1989) Cell 57, 167-175) and after transformation by certain oncoproteins (L. A. Serunian, K. R. Auger, T. M. Roberts, and L. C. Cantley, manuscript in preparation). Mixtures of [3H]PI-4-P plus [32P]PI-3-P or [3H]PI-4,5-P2 plus [32P]PI-3,4-P2 or PIP3 alone were used as substrates for PLCs in vitro. After incubation with enzyme followed by extraction with chloroform/methanol/HCl, the ratio of 3H/32P in the aqueous layer revealed the selective hydrolysis of PI-4-P and PI-4,5-P2 over PI-3-P and PI-3,4-P2. High performance liquid chromatography analysis of the aqueous layer containing reaction products confirmed that only PI-4-P and PI-4,5-P2, were hydrolyzed to inositol 1,4-P2 and inositol 1,4,5-P3, respectively. These findings suggest that the turnover of PI-3-P, PI-3,4-P2, and PIP3 occurs independently of the turnover of PI-4-P and PI-4,5-P2.